Effect of thrombin on permeability of human epithelial cell monolayers.
Epithelial cells play an important role in maintaining the airway barrier, which is impaired in inflammatory conditions. Recently, thrombin was reported to be increased in the airway of patients with asthma, and thrombin has been shown to increase the permeability of endothelial cell monolayers. Therefore, we suspected that thrombin affects airway permeability. Calu-3 cell monolayers were established on microporous membranes of tissue culture cell inserts. We examined the effects of topically applied thrombin or thrombin receptor-activating peptide (TRAP) on: (1) transepithelial permeability (luminal to serosal transfer) of radiolabeled mannitol and albumin, (2) changes in electrical resistance, and (3) actin fiber content as assessed by fluorescence microscopy. Compared with untreated control cultures, treatment of the monolayers for 24 h with thrombin or TRAP significantly decreased the electrical resistance and increased the permeability to mannitol and albumin. In addition, these treatments enhanced the appearance of actin stress fibers, and small gaps became visible at areas of cell-cell contact. Thrombin appears to increase epithelial permeability by receptor-mediated reorganization of the actin network in airway epithelial cells. This is likely to contribute to the impairment of the airway barrier function.